
a memory controller for controlling data transfer 
between^aid memory and said data processor in accordance 
with a request from said data processor; 

a^^^rst bus, having m (wherein m is an integer) 
bits width, competed between said memory and said memory 
controller, for transferring m bits of data in parallel; and 
a second bhs . having n (wherein n is an integer, n 
> m) bits width, conne^ed between said memory controller 
and said data processor !^or transferring n bits of data in 
parallel ; 

wherein said memory N^ontroller comprises; 

a storage for temporarSlly storing graphic data 
read out from said memory in succ^sive groups of m bits of 
data during a predetermined period o£ time through said 
first bus. 

means for forming n bits of dal^a using said 
successive groups of m bits of data and supplying said n 
bits of data in parallel to said data processor through said 
second bus . and 

a converter for converting said graphic Mata 
temporarily stored in said storage into serial data which is 
provided to said output means , 
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icfel claims 1-12, 14, 16 



Please cancfel claims 1-12, 14, 16 and r8-34 without 
prejudice or disclaimer of the matter therein. 

Please add new claims 49-66 as follows: 



A graphic proGee^4«q— appa^:atAis— GGmprisA^err ' 
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memory means for storing graphic data; 
data processing means for executing predetermined 
graphic processing to generate graphic data; 

outi^put means for outputting graphic data stored in 
said memory meaYis; 

a memory controller for controlling transfer of 
data between said memory means and said data processing 
means in response tq a request from said data processing 
means ; 

a first bus having an m-bit width (wherein m is an 
integer^ and connected between said memory means and said 
memory controller, for transferring data of m bits in 
parallel; and 

a second bus having an n-bit width (wherein n is 
an integer and n>m) and connected between said memory 
controller and said data processing means, for transferring 
data of n bits in parallel. 

wherein said memory contVoller includes; 

storage means for temporaEily storing graphic data 
read out from said memory means successively in a 
predetermined period of time via said first bus. 

means for applying said temporarily stored graphic 
data to said data processing means as n-bat parallel data, 
and 

converting means for converting sAid temporarily 
stored graphic data into serial data and outputting the 
serial data to said output means, 
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A graphic processing apparatus according to claim 
49. wherein said memory controller includes multiplexer 
means for d^itputting n-bit graphic data transferred from 
said data pro\;essing means on said first bus having the m- 
bit width succetesivelv in a time-sharing manner. 

51 . A graphic processing apparatus according to claim 
49 . wherein said imemory controller includes means for 



plural times with r 


•espect to a signal for accessing said 


memory means appliedj 


from said data processing means. 


52. A graphic \ 


processing apparatus according to claim 


50. wherein said memc 


arv controller includes means for 



generating address signals for accessing said memory means 
plural times with resplect to a signal for accessing said 
memory means applied frtom said data processing means. 

53 . A graphic processing apparatus according to claim 
49. wherein graphic data ro be transferred to said memory 
controller via said first pus are successively read out 
plural times within a transfer unit time in a predetermined 
period of time on the basis\of an access signal to said 
memory means designated by said data processing means. 



54 . A graphic processinb apparatus according to claim 
50. wherein graphic data to be. transferred to said memory 
controller via said first bus are successively read out 



r 



pluraiXtiines within a transfer unit time in a predetermined 
period or\time on the basis of an access signal to said 
memory meanX designated by said data processing means. 

55 . A gra^ohic processing apparatus according to claim 

53 . wherein grapndc data transferred to said memory 
controller are apiylied to said data processing means via 
said second bus within a time period more than two times 
said transfer unit •pime. 

56 . A graphic pryocessing apparatus according to claim 

54 . wherein graphic datia transferred to said memory 
controller are applied ro said data processing means via 
said second bus within time period more than two times 
said transfer unit time. 



)> '5J . A graphic processing apparatus comprising; 



lemory means for storing graphic data, said memory 
means being^^a^^essed by using a row address and a column 
address ; 

data processljig means for executing predetermined 



graphic processing to generate graphic data ; 

output means for oufeputting graphic data stored in 
said memory means; 

a memory controller for cohtrolling transfer of 
data between said memory means and sai^^data processing 
means in response to a reguest from said dkta processing 
means ; 
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a first bus having an m-bit width (wherein m is an 
inteqe^ and connected between said memory means and said 



memory controller, for transferring data of m bits in 
.lei; a^n^ 

a se^^d bus having an n-bit width (wherein n is 



paral. 



an integer and n>m)\ and connected between said memory 
controller and said^^ta processing means, for transferring 



data of n bits in parallel; and 

V — 

wherein said memory controller includes; 

'. . 

means for reading out a plurality of graphic data 

5\vt 

^irstNji 



at different column addresses 



a same row address from 



3US successively in a 



said memory means via said f : 
predetermined period of time. 

means for applying said read-out graphic data to 
said data processing means as n-bit parallel data, and 

converting means for converting ^a id read-out 
graphic data into serial data and outputting\ the serial data 
to said output means. 




57 . where 



58 . A gr^hic processing apparatus according to claim 
in said^^meh>oj 



?ry controller includes means for 



successively generating ay plurality of column addresses on 
the basis of a signal for ^acb^ssing said memory means 

sin^Smt 



applied from said data process: 



leans . 



memory controller for controlling transfer of 



data between memory ineans—fcor storing graphic data and a 
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^^strocessor and between said memory means and display means, 
com^isinq: 

m-bit. terminals f wherein m is an integer) 
connected said memory means, for transferring data of m 
bits successively in a predetermined period of time between 
said memory meank. and said memory controller; 

an n-bit^nterf ace (wherein n is an integer and 
n>m) connected to sal^processor . for transferring data of n 
bits in parallel between^aid processor and said memory 
controller ; 

at least one bit terlninal connected to said 
display mea^ns. for transf erring^\erial data between said 
display means and said memory cont]^llerT 

first converting means f or\>erf orming conversion 
between data^ of plural sets of m bits via said m-bit 
terminals and data of n bits via said n-bi<t interface; and 
second converting means for converting said data 
of plural sets of m bits via said m-bit terminals into said 
serial data. 

'&QL. A memory controller according to claim 59^. wherein 
data to be converted by said first converting means are read 
out plural times from said memory means within a transfer 
unit time successively m a predetermined period of time on 
the basis of addresses designated by said processor. 



e-3>^ A memory controller according to claim 39.^ wherein 
said first converting means includes storage means for 
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temporarily st.orinq graphic data sent from said memory means _ 
via said m-bit terminals. 

3 

A memory controller according to claim wherein 
said second converting means includes storage means for 
temporarily storing graphic data sent from said memory giggns 
via said m-bit terminals. 



|p ^^ ^60 . A memory controller for controlling transference 
[ of data between a memory and a processor, said memory 



■ ler^c 



I controller comprising: 

m biK terminals for coupling to said memory. 
I wherein successive groups of m bits of data is transferred 
through said m bit t'erminals between said memory and said 
controller by performing plural read operations within a 
memory cycle (where m isXan integer) ; 

n bit terminals ^or coupling to said processor, 
wherein n bits of data is tr^sferred in parallel through 
said n bit terminals between said controller and said 
processor (where n is an integerXand n>m) ; 

storage for temporarily Vtoring graphic data read 
out from said memory in successive groups of m bits of data 
during a predetermined period of time \hrough said m bit 
terminals ; 

means for forming n bits of dataXby combining 
successive groups of m bits of data from saiid m bit 
terminals and supplying said n bits of data im parallel to 
said n bit terminals; and 
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